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Hello all,

Attached is the most recent progress report for the Michigan study of avian
collisions with communication towers. This past season we had the opportunity
to compare bird mortalities at towers with different lighting systems. It is
important to consider that these data are from the fall of 2005. They are
generally consistent with the data we collected in the spring 2005. However,
please consider that additional secasons of data collection will strengthen the
analysis and lend more confidence to the conclusions.

Please feel free to contact me if you have any questions!

Very Sincerely,
Joelle

Joelle Gehring, Ph.D.
Department of Biology
Central Michigan University
Mount Pleasant, MI 48859

989-588-9573
989-774-3462 (fax)
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Introduction

This report summarizes the preliminary results of the fall 2005 field season, as
well as additional progress towards the study’s completion. Tasks and field seasons
completed prior to August 2005 were documented in previous progress reports.

Progress
Fall 2005 field season

The study design and field work were completed according to the Avian Collision
Study Plan for the Michigan Public Safety Communications System (MPSCS}): Assessing
the Role of Lighting, Height, and Guy Wires in Avian Mortality Associated with
Wireless Communications and Broadcast Towers (revised version: April 27, 2004;
Gehring 2004). In summary, 21 MPSCS towers, 116-146 m (380-480 ft) Above Ground
Level (AGL), were randomly selected for inclusion in the full study. Additionally, I
secured permission to include 3 privately-owned television-type towers >305 m (>1,000
ft) AGL in the study. One objective of this study is to assess the differences in bird
mortality at towers with different lighting systems. The following night-time tower light
systems were compared:

1. towers with white strobe lights but no steady burning (non-
flashing) lights;

1i. towers with red strobe lights but no steady burning lights;

1ii. towers with red, flashing, incandescent lights but no steady
burning lights; and

1v. towers with both flashing red strobe lights and steady burning

lights (status quo for MPSCS) (Fig. 1).

Nine of the MPSCS towers were self-supporting (no guy wires) and the remaining
12 MPSCS towers were supported by guy wires. The three towers >305 m were
equipped with guy wires. As described in the research proposal, each technician was
assigned to a designated tower where they simultaneously and systematically searched
for bird carcasses during 20 consecutive mornings during the peak of migration for
neotropical migrating birds (7 September -26 September) (Gehring 2004).



3 guyed towers 116-146 m (380-480 ft) AGL with white strobes
at the top level and mid level; no steady burning, incandescent
lights

¢ 3 unguyed towers 116-146 m (380-480 ft) AGL with white
strobes at the top level and mid level; no steady burning,
incandescent lights

* 3 guyed towers 116-146 m (380-480 ft) AGL with red strobes
at the top level and mid level; no steady burning, incandescent
lights

¢ 3 unguyed towers 116-146 m (380-480 ft) AGL with red
strobes at the top level and mid level; no steady burning,
incandescent lights

¢ 3 guyed towers 116-146 m (380-480 ft) AGL with red,
flashing, incandescent lights at the top level and mid
level; no steady burning, incandescent lights

¢ 3 unguyed towers 116-146 m (380-480 ft) AGL with red,
flashing, incandescent lights at the top level and mid
level; no steady burning, incandescent lights

e 3 guyed towers 116-146 m (380-480 ft) AGL with red
strobes at the top level and mid level; with steady burning
red, incandescent lights at the midpoints between the top-

<. level and mid-level strobes and red steady burning,
incandescent lights at the midpoints between the mid-level
strobe and the ground (current lighting system for many
communication towers including MPSCS towers)

Figure 1. Four different communication tower lighting systems were installed on the
Michigan Public Safety Communication System towers. The areas under these towers
were simultaneously and systematically searched for bird carcasses during 20 consecutive
mornings surrounding the peak of songbird migration in the fall 2005. Additional data
will be collected in the spring 2006 and possibly the fall 2006 (pending funding). These
data will be used to examine the relationships between bird mortality and tower lighting
systems and tower support systems.



Over 20 days technicians and I found a total of 173 birds determined to be kilted
during the study period (53 birds at MPSCS towers) (Table 1). During this field season

the maximum number of birds found in 1 morning at 1 tower was 10.

Table 1. The number of bird carcasses found at 24 Michigan communication towers (21
MPSCS towers and 3 privately owned towers) during 20 days in the fali of 2005.

Tower Height Light System  Number  Number of carcasses found
support category of towers
AGL searched
Unguyed 116-146 m White 3 2 (mean = 0.67, SE = 0.67)
(380-480 ft) strobe
Red 3 1 (mean = 0.33, SE =0.33)
strobe
Red blinking 3 2 (mean = 0.67, SE = (0.33)
incandescent
Guyed 116-146 m White 3 8 (mean =2.67, SE=2.19)
(380-480 f1) strobe
Red 3 8 (mean=2.67,SE=2.19)
strobe
Red blinking 3 14 (mean = 4.67, SE = 0.33)
incandescent
Status quo 3 18 {(mean = 6.00, SE = 2.65)
(w/ non-blinking
lights)
Guyed >305m Status quo 3 120 {(mean = 40.00, SE =
(1000 ft) (w/ non-blinking 18.03)
{(privately lights)
owned towers)
Total All towers 24 173

(53 at MPSCS towers)




Y1dentified each specimen to taxonomic species when possible (Table 2). The

avian species identification data will be validated by Caleb Putnam (Michigan Audubon
Society), an experienced ornithologist familiar with the avifauna of Michigan. Forty-two
species of birds were collected and identified to have collided with the towers during the
fall 2005 study period. The Blackpoll Warbler (Dendroica striata) was the most
common species observed this field season, with the Mourning Dove (Zenaida macroura)
as the second most common species detected (Table 2). Although the majority of bird
species that collide with communication towers are night-migrating songbirds, the
Mourning Dove and several other species listed in Table 2 do not fall into this category.

Table 2. Avian mortalities (by species) at 24 Michigan communication towers (21 MPSCS
towers and 3 privately owned towers) during 20 days in the fall of 2005.

Bird Species® Numbers of carcasses
found (24 towers)

Ruffed Grouse (Bonasa umbellus) 1 (<1%)
Wild Turkey (Meleagris gallopavo) 2 (1%)
Mourning Dove (Zenaida macroura) 13 (8%)
Northern Flicker (Colaptes auratus) 1 (<1%)
Blue Jay (Cyanocitta cristata) 1 (<1%)
Red-breasted Nuthatch {(Sitta canadensis) 1 ({<1%)
White-breasted Nuthatch (Sitta carolinensis) 1 (<1%)
American Robin (Turdus migratorius) 1 (<1%)
Swainson’s Thrush (Catharus ustulatus) 4 (2%)
Brown Thrasher (Toxostoma rufum) 1 (<1%)
Yellow-throated Vireo (Vireo flavifrons) 1 (<1%)
Red-eyed Vireo (Vireo olivaceus) 12 (7%)
Philadelphia Vireo (Vireo philadelphicus) 1 (<1%)
Cedar Waxwing (Bombycilla cedrorum) 3(2%)
Black-and-white Warbler (Mniotilta varia) 3(2%)
Tennessee Warbler (Vermivora peregrina) 3 (2%)
Nashville Warbler (Vermivora ruficapilla) 10 (6%)
Yellow Warbler (Dendroica petechia) L (<1%)
Magnolia Warbler (Dendroica magnolia) 4 (2%)
Cape May Warbler (Dendroica tigrina) 4 (2%)
Black-throated Blue Warbler (Dendroica caerulescens) 2(1%)
Yellow-rumped Warbler (Dendroica coronata) 1 (<1%)
Black-throated Green Warbler (Dendroica virens) 3 (2%)
Chestnut-sided Warbler (Dendroica pensylvanica) 3(2%)
Bay-breasted Warbler (Dendroica castanea) 2 (1%)
Blackpoll Warbler (Dendroica striata) 20 (12%)
American Redstart (Setophaga ruticilla) 2 (1%)
Pine Warbler (Dendroica pinus) 2 (1%)
Ovenbird (Seiurus aurocapillus) 5(3%)
Northern Waterthrush (Seiurus noveboracensis) 1 (<1%)
Mourning Warbler (Oporornis philadelphia) 3 (2%)
Common Yellowthroat (Geothlypis trichas) 4 (2%)




Wilson’s Warbler (Wilsonia pusilla) 3 (2%)
Scarlet Tanager (Piranga olivacea) 1 («1%)
Rose-breasted Grosbeak (Pheucticus ludovicianus) 2 (1%)
Savannah Sparrow (Passerculus sandwichensis) 2 (1%)
Chipping Sparrow (Spizella passerine) 1 (<1%)
White-throated Sparrow (Zonotrichia albicollis) 2 (1%)
White-crowned Sparrow (Zonotrichia leucophrys) 1 (<19}
Lincoln’s Sparrow (Melospiza lincolnii) l (<1%)
Swamp Sparrow (Melospiza georgiana) 2 (1%)
Common Grackle (Quiscalus quiscula) 1 (<1%)
Unknown duck” 1(<1%)
Unknown —crow size® 3(2%)
Unknown Icteridae” 32%)
Unknown -thrush size® 13 (8%)
Unknown —warbler/vireo size® 21 (12%)
Total: 173
(53 at MPSCS towers)

*all names of birds follow the AOU Check-list of North American Birds
®bird carcass heavily scavenged preventing identification of species

I conducted searcher efficiency (observer detection) trials to quantify the
proportion of carcasses found by technicians and the proportion left undetected. By
arriving at the site before technicians and placing a known number of bird carcasses
within each technician’s search area, I was able to quantify the proportion of bird
carcasses found or observed by field technicians (Erickson et al. 2003). Chris Mensing,
United States Fish and Wildlife Service, provided Brown-headed Cowbird (Molothrus
ater) carcasses from the Kirtland’s Warbler (Dendroica kirtlandii) recovery project in
Michigan. Before placing the cowbird carcasses under study towers, I painted 80% of the
individual cowbird carcasses to include small areas of yellow, red, or blue plumage to
better simulate the coloration of many neotropical migrant songbirds. Due to a shortage
of Brown-headed Cowbird carcasses additional songbird-sized bird carcasses were also
included (i.e., road-killed birds and 2-day old chicks). To ensure the differentiation of
observer detection bird carcasses from tower killed birds, I painted ail observer detection
bird carcasses with a fluorescing paint that was invisible except with the use of a black
light. Any questionable carcasses or feather piles were later scanned in the lab to identify
their source (i.e., tower kill or observer detection bird). The mean observer detection rate
was 0.24 (SD =0.31). I used bootstrapping (5,000 iterations) to estimate the mean and
standard deviation of the observer detection rate (Erickson et al. 2003, Manly 1997).

To quantify the rate of carcass scavenging and removal, technicians placed 15
unpainted songbird-sized bird carcasses near the edges of the search areas of their
respective communication towers (Erickson et al. 2003). Carcasses were monitored daily
for the duration of the study. Carcasses remained on the ground a mean of 6,69 days (SD
=2.98).

I used the mean observer detection rate and the carcass removal rate specific for
each individual tower to calculate adjustment muitipliers by which to correct the



observed number of birds. This adjustment method considered the probability that
carcasses not found on 1 day could be found on the following days, depending on the rate
of carcass removal (W, Erickson pers. comm.). These 2 interacting variables were used
to determine an average carcass detection probability specific to each tower ranging
between 1.58 and 5.07 (mean = 2.45, SD = 0.87).

With respect to comparing numbers of fatalities at the different tower and lighting
types, I used the Kruskal-Wallis test. Idetermined that there were significant differences
in the numbers of bird carcasses under different communication tower types (P = 0.059
using raw data, and P = 0.057 using data adjusted for carcass detection probability). T
used 2 methods of multiple comparisons to determine which tower types were
significantly different from one another (Zar 1984). Tukey’s Honestly Significant
Difference (HSD), considered the more rigorous of the 2 methods, determined that more
birds were found under towers >305 m AGL than at towers 116-146 m AGL. Least
Significant Differences (LSD) supported the results of Tukey’s HSD (for both raw data
and adjusted data). The statistical software SPSS was used for analysis and o = 0.10
(SPSS 2001). Although trends in bird mortality were present within the lighting system
types of the towers 116-146 m AGL, no statistical differences were detected (Fig. 2). It
is important to note that these data are preliminary and replication is needed. Given the
scientific and possible conservation implications of this research it is important that this
study minimize the possibility of committing a Type II error (i.e., failing to reject a false
null hypothesis; see “Current objectives” below). In this case, a Type II error would be:
concluding that the numbers of bird collisions are not statistically different among tower
light systems if the numbers of bird collisions are indeed different among tower light
systems. Additional field seasons of data collection will enhance statistical analysis and
replicate the above comparisons.

Bird migration intensity data were collected on each night of the field season, via
NEXt generation RADar (NEXRAD) (Diehl et al. 2003, Gauthreaux and Belser 2003).
These data will be analyzed within the next several months and included in analysis when
possible. It is expected that the inclusion of NEXRAD bird migration intensities as a
covariate will improve the future comparisons of bird mortality among tower-type
categories. The use of covariates as well as at least 1 additional field season will likely
decrease the variance observed in these preliminary data from both privately owned and
MPSCS guyed towers (Table 1).




Mean numbers of birds under
communication towers (fall 2005)

No. of bird:

Figure 2. Bird carcass count data were compared at 8 different communication tower
types during the fall of 2005 under Michigan towers. Bar colors represent the light
system color. Bars delineated by striped patterns represent towers supported by guy
wires; black outlines with no pattern represent unguyed towers. The bar with a gray
striped pattern represents towers >305 m Above Ground Level (AGL), while all other
towers were 116-146 m AGL. The areas under towers were simultaneously and
systematically searched for bird carcasses during 20 consecutive mornings
surrounding the peak of songbird migration. Additional data will be collected in the
spring 2006 and possibly the fall 2006 (pending funding).
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Meetings and workshops

In August 2005 I presented at the meeting of the American Ornithologists’ Union
(contributed paper presentation). In December 2005 I presented at the Midwest meeting
of The Wildlife Society. 1 was invited to serve on a panel at the September 2005 annual
PCIA-The wireless Infrastructure Association meeting, where the topic was “Avian
Mortality Issues: Potential Impact on Planned and Existing Wireless Infrastructures.”
The Bird Conservation Alliance also requested my participation in a panel on avian
hazards. This study received substantial interest and support from the ornithological and
wildlife management communities as well as the stakeholders present at the meetings.

Current objectives

I will be continuing the process of NEXRAD data analysis. With the
collaboration of radar ornithologist, Dr. Robb Diehl, the NEXRAD data will provide
indices of migration intensity at communication towers included in the study. Given the
time-consuming nature of examining and quantifying the large quantity of NEXRAD
images collected during each field season, I will be working on this portion of the study
whenever possible for the duration of the study.

I will continue to seek additional funding sources to further enhance this study.
Currently the study is funded to continue through the spring of 2006. [ will explore the
benefits and costs of adding field seasons to the study, beyond the spring of 2006. Given
our society’s continued desire for the services these structures provide and the growing
number of towers across the landscape, changes in tower lighting systems may provide a
highly useful option for decreasing the attraction of night-migrating songbirds to towers;
thereby, minimizing bird mortality. Many agencies, organizations, and individuals have
contributed time, energy, and resources to this study in an effort to determine if tower
lighting system changes can decrease the numbers of birds colliding with communication
towers. This study provides a highly unique opportunity to detect potential differences in
bird mortality among light systems. If bird mortality does indeed differ among tower
light systems it is important that this study statistically identifies those differences (i.e.,
rejects false null hypothesis; via high statistical power). The power of statistical tests will
increase with increased sample size. Therefore, additional field seasons are highly
important to ensuring that this study has adequately and effectively compared bird
mortality among towers with different lighting systems. The needs of stakeholders such
as the communication tower industry, law enforcement agencies, natural resource
managers, and conservationists will best be met with a well-executed and scientifically
complete study of this issue.

In early 2006 I will write an annual report summarizing the findings of 2005. The
annual report will include additional statistical comparisons of bird mortality at different
tower types. In February I will begin recruiting and preparing for the spring 2006 field
season. I am hopeful that many of the previous technicians can be retained for the spring
2006 field season. However, due to changing jobs and school schedules I will need to
recruit new technicians for several of the towers.
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